A child's ability to learn and school performance are influenced by various factors. Variables that affect learning and academic performance in 46 children, 4 -7 years old, were examined. Children, parents, and teachers completed questionnaires rating children's attitudes toward and behavior in school. Children completed a computerized matching-to-sample (MTS) task, which trained the children to form 3 stimulus classes. One stimulus class included three arbitrary stimuli, the others contained a positively or negatively valenced stimulus, a school-related stimulus, and an arbitrary stimulus. Class formation performance (including rate of learning, or the number of correct relations formed divided by the time spent in each training class) was assessed. Rate of learning predicted attitudes toward school, and school attitudes predicted academic performance. Future directions for intervention in the early education of students who have poor attitudes toward school are discussed.
Learning can be defined as "a relatively permanent change in behavior resulting from experience" (Catania, 1984, p. 3) . The concept of learning is of utmost importance for educators at every level and especially for early childhood educators. A child's early learning experiences may shape his/her behavior toward school and future learning. Therefore, it is essential to understand the factors that affect learning processes. Individual differences in learning may be a result of some combination of genetically or maturationally determined capabilities (Carroll, 1985) , but are sometimes related to other factors such as motivation, attitudes, feelings, intelligence, affect, self-regard, and anxiety, as well as to many other factors (Brophy, 1983; Sarasson, 2004) . Given that most learning in schools is accomplished via verbal mediums and a child's verbal ability can be linked to his/her learning potential in school and other educational situations (Carroll, 1985) , an adequate model of verbal behavior seems necessary. The purpose of this paper is to discuss verbal learning as it is related to attitudes and school performance.
Equivalence Relations
Stimulus equivalence and equivalence class formation are phenomena related to language/verbal behavior. Equivalence has been demonstrated in language-able humans, including typically developing children and children with mental retardation (Sidman, 1971) . Non-humans and humans who are not language competent have been unable to demonstrate equivalence class formation (Devany, Hayes; Nelson, 1986) .
When a child is taught a relation between two stimuli, A = B, and then taught another relation, B = C, without further training he/she will be able to derive four other relations, B = A, C = B, A = C, and C = A. When these relationships possess the properties of reflexivity, symmetry, and transitivity they are said to be part of an equivalence class (Novak & Pelaez, 2004; Sidman, 1994) . Reflexivity is established when a relationship is maintained between a stimulus and itself, regardless of the context in which it exists (A = A). Symmetry exists when a relationship is held between two different stimuli. When the relationship A = B, is established, then the relationship B = A would also hold true. To satisfy the requirement for the property of transitivity a relationship must hold between three different stimuli. If stimulus A is related to stimulus B, and stimulus B is related to stimulus C in the same way, then stimuli A and C must also have the same relationship as the other relationships previously established (Novak & Pelaez, 2004; Sidman, 1994) .
Importance of Equivalence Relations. Sidman (1994) stated that establishing an equivalence relation is a method for generating new cognitive performances without directly teaching them. The more that we are able to understand equivalence relations, the better we will understand creativity/originality and, subsequently, gain the ability to predict and generate other behaviors from specific sets of circumstances. Equivalence relations underlie a person's cognitive development, advanced reasoning abilities, language comprehension and verbal behaveior, as well as other complex human behaviors (Hayes, Gifford, & Townsend, 2001) .
Equivalence relations lie at the heart of human language comprehension and verbal behavior. Formation of stimulus classes is fundamental to linguistic competence, because this process makes it possible for words to mediate the emergence of new behavior that has never been directly taught (Sidman, 1977) . Relations can be directly taught through contact with the environment, but relations may also form indirectly through verbal mediums. In other words, even if a person has never been in direct contact with a stimulus, he/she can create a relationship with that stimulus and other stimuli with which he/she has been in direct contact. It is through this, verbally mediated, knowledge that humans come to know things that are unrelated to anything that they have directly experienced, or even related to anything that they have witnessed.
The number of relationships that emerge, and those that are not directly trained, increases with each additional relationship that is trained. The more relationships that are directly trained, the larger the stimulus class and the more relationships that emerge. This can be especially useful -or problematic -when transformation of function is considered.
Transformation of Function. The functions related to one stimulus can be transferred to another stimulus in the same equivalence class (Dougher, Augustson, Markham, Greenway, & Wulfert, 1994) . If one stimulus acquires a negative or positive function then all of the relationships tied to that stimulus may also take on that negative or positive function. Through this class expansion people can learn to adaptively -or maladaptively -interact with numerous stimuli in environments to which they have never been exposed.
The same phenomenon often occurs with words, in that words take on the same properties and functions as the objects that they label (Hayes et al., 2001 ). This ability for words to virtually function as objects can greatly facilitate learning and normal adaptive functioning. However, it can become problematic for children in school situations if they attach negative feelings or behaviors to some school-related stimuli. If a child has negative feelings and behaviors directed toward his/her teacher, he/she may experience negative emotions and act out at the mention of the teacher's name. The problem may be further complicated if the child has "teacher" in the same equivalence class as "school" or something similar. "School" could take on the same negative functions as "teacher," and this could further extend to any other words in the same class as "school" or "teacher." The child may act out at the mention of school, homework or other related topics.
Matching-To-Sample (MTS)
Stimulus equivalence is usually studied (i.e., taught and measured) using a matching-to-sample (MTS) procedure. These studies are most often conducted on a computer. In a visual sample a stimulus is presented at the top of the screen. A set of three comparison stimuli are shown at the bottom of the screen. The participant is required to choose the stimulus at the bottom of the screen that "goes with" or "is the same as" the stimulus at the top of the screen. Participants' behavior is reinforced for making the correct selection. The three properties of stimulus classes, reflexivity, symmetry, and transitivity, are present in the task. If all relationships are demonstrated, the participant has formed an equivalence class which is a basic unit underlying many learning processes and academic success.
Teaching New Skills. Stimulus equivalence and MTS tasks have been used frequently to teach new skills such as reading, oral naming, auditory recognition, and spelling (Sidman 1971; De Rose, De Souza, & Hanna, 1996) . Previous research has demonstrated that students have been able to learn new skills such as reading and spelling by creating equivalence relations through the MTS task (De Rose et al., 1996; Melchiori, De Souza, & De Rose, 2000; Sidman, 1971) . The ability to create classes of stimuli involving both trained and untrained relationships underlies success in a variety of academic subjects. The ability to derive relations plays a central role in a child's problem-solving, logic and mathematical abilities, and academic achievement, and is strongly correlated with general intelligence (Strand, Barnes-Holmes, & Barnes-Holmes, 2003) .
Prior Learning History Affects MTS Performance. An individual's learning history can interfere with his/her ability to form new equivalence classes (Peoples, Tierney, Bracken, & Mackay, 1998) . Previous research has demonstrated that social history can interfere with a person's equivalence responding, and therefore impact their ability to learn new relations and behaviors (Watt, Keenan, Barnes, & Cairns, 1991) . Feelings previously associated with the stimuli in a MTS task can affect formation of new stimulus classes that include those stimuli. As mentioned earlier, emotions and functions related to one stimulus can then be transferred to another stimulus in the same class. The result might be increased difficulty with learning new equivalence relations, as this behavior requires novel pairings of emotionally relevant stimuli (Plaud, 1995) .
Variables that More Broadly Affect Learning and School Performance
Just as equivalence class formation is affected by learning history, there are a multitude of variables that affect school performance. Numerous factors affect outcomes including school variables, classroom instruction, and student variables (Sternberg, Torff, & Grigorenko, 1998) . Student variables will be discussed as these are most relevant to the present study. Demographic variables (e.g., socioeconomic status or SES, family environment, age), educational history, social and behavioral variables, motivation, knowledge, comprehension, and psychomotor variables all contribute to student outcomes (Bryant, Schulenberg, Bachman, O'Malley & Johnston, 2000; Cunningham & Stanovich, 1997; Demirbas & Yagbasan, 2006; Marjoribanks, 2001; Morrison, Griffiths, & Alberts, 1997; Pintrich, 2003; Price, 2002; Sarasson, 2004; Stevenson, 1972; Wang, Haertel, & Walberg, 1990) .
Demographic Variables. Various environmental and family variables have been shown to predict higher verbal achievement and, therefore, higher learning ability. Socioeconomic status, language ability, gender, and parenting are some variables that determine the extent to which a child has been exposed to language (Carroll, 1985; Okagaki & Frensch, 1998) . The more early and diverse exposure a child has to language, the greater his/her verbal ability will be. Children from higher SES families and families wherein parents are more involved with children will develop greater verbal repertoires. A study of schoolrelated outcomes in Australian adolescents found that early family learning experiences and reading achievement demonstrated the greatest differentiation in outcomes (Marjoribanks, 2001) . Differences have been found in children's performances on word comprehension and knowledge, attitudes toward school and academic achievement, dependent on family attitude and approach to academics (Marjoribanks, 1987; Okagaki & Frensch, 1998) . Brophy (1983) suggested that learning may depend on the degree to which a child is taught to value learning opportunities and enjoy the process of learning. These values are likely taught to children by parents, siblings, teachers, and other important people early in their life.
Academic Performance and Behavior. Learning is most commonly measured through testing that occurs in school settings. However, test scores and grades reveal little about the specifics of learning and the role of the various factors in the learning process (Sarasson, 2004) . A child may have the innate ability to learn but may be underachieving academically for numerous reasons. On the other hand, it has been found that many of the same variables that affect the basic learning process can also affect academic achievement and performance outcomes. Regardless of learning capacity or ability, if a child has had previous academic difficulties and failures, he/she may be less motivated toward future academic achievement, display poorer attitudes toward academics, and have a lower academic self-concept (Demirbas & Yagbasan., 2006; Guay, Marsh, & Boivin, 2003) . Therefore, prior academic success can have positive implications for future learning (Catania, 1984) . "Research findings over many years have consistently indicated that young people who do well in school tend to be interested in learning" (Weiner, 1992, p. 260) .
Many of the factors affecting academic achievement can also affect learning. Given this association, it is likely that there are associations between a child's behavior and academic performance. Previous literature has also shown that lower school achievement has also been associated with children exhibiting more problem behavior (Ak & Sayil, 2006) . Students whose early school experiences include misbehavior and failure have demonstrated decreases in academic achievement in the future (Bryant et al., 2000) . Negative correlations have also been found between academic performance and problem behavior (Berndt & Mekos, 1995) .
Attitudes Toward School. A child's motivation, attitude, temperament, and feelings toward school can also affect his/her learning and educational outcomes. Various studies have demonstrated that the way children learn can affect their ability to achieve academically (Sternberg et al., 1998) . Positive correlations between children's attitudes toward school and academic achievement have been found (Ak & Sayil, 2006; Marjoribanks, 1992; Price, 2000) .
Children who have positive attitudes toward school demonstrate more positive learning outcomes and academic achievements (Ak & Sayil, 2006; Weiner, 1992) . A child's emotions have been shown to have an impact on the learning process (Price, 2000) . This has been demonstrated cross culturally in children in that academic achievement can be dependent on attitudes toward education, and cultural value placed on education and achievement patterns (Elliott, Hufton, HIldreth, & Illushin, 1999) . Furthermore, students who have been identified as "regular class" students have been shown to express more positive attitudes toward academics than did students identified as "learning handicapped" (Macmillan, Widaman, Balow, Hemsley, & Little, 1992) . It is likely that children who experience difficulties in learning hold more negative attitudes toward all academic subjects and school environments.
The Current Study
Childhood learning and school experiences will shape the academic future of our children. An examination of the factors that affect learning is, therefore, of great value to parents and educators. As previously mentioned, learning as measured by an MTS performance can be affected by a child's attitudes about school, prior learning, behavior, and demographic factors. Therefore, children's learning was examined in light of their attitudes toward school. This was examined in two ways: the rate of learning directly trained symmetrical relations that paired school stimuli with valenced stimuli was examined, and performance in the testing phase which examines the formation of equivalence classes that contain these stimuli was measured.
The following hypotheses were tested. First: children's attitudes toward school would predict academic performance and behavior. Second: a child's attitudes about school would mediate the relationship between their ability to learn (as measured by rate of learning in the testing phase, across classes, on a MTS task) and academic performance (as measured by teacher report), such that a child with positive attitudes toward school would demonstrate a better academic performance when ability was equal. This was examined utilizing data from the testing phase in a MTS task, along with report of attitudes as the independent variable.
Method
Participants. The sample for this study consisted of 46 children from pre-kindergarten (n = 25) and kindergarten (n = 20) classes (there was also 1 child form a 2 nd grade class), in 2 public elementary schools (n = 14 and n = 22) in middle to lower middle class neighborhoods and 2 private elementary schools (n = 8 and n = 2) in upper middle class neighborhoods in the Southcentral United States. Children ages 4 years old (n = 13), 5 years old (n = 20), 6 years old (n = 11), and 7+ years old (n = 2) participated in the study. The mean age of all participants was 5.06 years. There were more males (n = 28) than females (n = 18) in this particular sample.
Measures. A series of questionnaires were used to examine the child's behavior and attitudes about school from the child, parent and teacher perspectives. A questionnaire was also given to parents to gather demographic information.
Demographics Questionnaire. The parents or guardians of the participants completed a brief demographic questionnaire to determine the age, gender, diagnosis of learning disabilities (if any), developmental history and ethnicity of the child, as well as socioeconomic status (SES) of the family and whether the child has both parents residing in the home. See Table 1 for a complete reporting of demographics variables.
Behavioral Assessment System for Children, Second Edition (BASC-2). The BASC-2 (Reynolds & Kamphaus, 2004 ) is an assessment scale that measures the child's observable behavior as well as numerous positive and negative aspects of behavior and personality. For the purposes of the current study, the BASC-2 was utilized to validate the School Attitude and Behavior Questionnaire (SABQ) The BASC-2 is has a child self-report form as well as teacher and parent report forms. For the purposes of this study, only the parent rating scale was used. The scale is divided into age-appropriate forms, and parents completed the appropriate form for the corresponding age of their child. In this study, the preschool rating form covering ages 2-5 and the child rating form covering ages 6-11 were used. The items for each form are rated in a Likert-type format ranging from never to almost always. The preschool scale contains 134 items and the child scale contains 160 items. Each scale takes an average of 10 to 20 minutes to complete (Reynolds & Kamphaus, 2004) .
The preschool scale evidences a high alpha reliability for ages 4-5 in general population (coefficients ranging from .87 to .93). The preschool rating scale also has acceptable levels of interrater (.66 to .84) and test-retest reliabilities (.81 to .86) (Reynolds & Kamphaus, 2004) . The child rating scale also has similarly high levels of alpha, test-retest, and interrater reliabilities. In this sample, the BASC-2 questionnaires were entered directly into the BASC-2 scoring software and as a result the internal consistency reliability could not be calculated. School Refusal Assessment Scale-Revised (SRAS-R). The School Refusal Assessment Scale (Kearney, 2002 ) is a 24-item Likert-type scale. The scale contains two forms: a child selfreport and a parent report. The scales was originally normed on children as young as 6 years old, however, for the purposes of this study, parents of children as young as age 4 were asked to complete the survey. Given that the children being recruited for this study were young (many younger than 6), only the parent report was used. Responses to items range from never (indicating that the child never behaves in a certain way) to always (indicating that the child always behaves in a certain way). The scale examines school refusal across four different domains: 1-the child avoids school related stimuli that provoke a negative feeling; 2-the child seeks an escape from aversive social situations; 3-the child seeks to avoid school to gain attention from others; and 4-the child seeks to avoid school to gain tangible reinforcement outside the school setting (Kearney, 2002) . In this study, each of the domains were correlated with and used to validate the scores of a child's attitudes toward school.
The SRAS-R demonstrates acceptable test retest reliabilities at 7-to 14-day intervals. In the process of validating the measures, the test retest correlations were calculated for each of the subscales listed above individually (the correlation coefficients were .63, .67, .78, and .61, respectively). Interrater reliabilities for each scale were also conducted (the reliability coefficients were .57, .49, .64, and .46, respectively). Acceptable concurrent validity, with the original scale, has also been demonstrated (r = .68) (Kearney, 2002) . The current sample demonstrated acceptable internal consistency reliability (α = .87). The internal consistency reliabilities were also calculated for each of the domains measured (α = .81, .45, .73, and .87, respectively) reliabilities were acceptable for the scales measuring each domain, excluding the scale measuring escape from aversive situations.
School Attitude/Behavior Questionnaire (SABQ). The SABQ was designed specifically for the purposes of this study (Geddes, 2008) . A review of current literature found no school attitude questionnaires for children as young as preschool and kindergarten. The SABQ was created to identify children's attitudes toward school. Teachers were also asked to rate children's current academic performance. Child, parent, and teacher forms were developed by identifying common themes addressed in measures for older children and making them developmentally appropriate, as well as practical for use by busy parents and teachers. The School Behavior Checklist, Behavioral Assessment Scale for Children, Child Behavior Checklist, and Teacher Rating of Academic Achievement Motivation Scale were reviewed (Achenbach, 1991; Miller, 1977; Reynolds & Kamphaus, 2004; Stinnett & Oehler-Stinnett, 1992) , and similar items of relevance were included in the SABQ. The SABQ questionnaires were further reviewed and revised by a panel of experts.
The child form asks the child how they feel about school. Children responded by saying "Yes" or "No" to 26 items addressing feelings about school. Parent and teacher forms of the questionnaires had the adults respond to the questions in terms of how they think that the child would have responded. The questions on the parent and teacher forms are the same as the questions on the child questionnaire and are answered in the same format. However, the teacher report form has 15 addi-tional questions asking about the child's behavior while at school and academic performance (e.g. grades). Teachers were asked to respond to these questions in Likert-type responses, with four response options ranging from "almost always" to "never". Kuder-Richardson reliabilities were calculated for each version of the SABQ, and the child version (K-R 20 = .65), the teacher version (K-R 20 = .81) and the teacher behavior version (K-R 20 = .89) demonstrated acceptable levels of reliability, however the reliability was not at an acceptable level for the parent version of the measure (K-R 20 = .10).
Matching-To-Sample. The ability of a child to form equivalence classes was measured using a computerized matchingto-sample (MTS) procedure. The computer task was designed to teach the child two relationships (A = B and A = C) by presenting the A1 stimulus, for example, and teaching the child to choose the B1 stimulus in the presence of other B stimuli and then presenting the A1 stimulus and teaching the child to choose the C1 stimulus. The computer then tested transitivity by testing if the child was able to choose the correct C stimulus from an array of C stimuli when presented the corresponding B stimulus and vice-versa. For the purposes of this study the MTS procedure was utilized as a measure of innate learning ability.
The program attempted to teach the child to form three equivalence classes, A1 = B1 = C1, A2 = B2 = C2, and A3 = B3 = C3. The A1 = B1 = C1 stimulus class consisted of three arbitrary symbols. The A2 = B2 = C2 stimulus class consisted of a school related picture (A2), the word "good" with a smiley face (B2), and an arbitrary symbol (C2). The A3 = B3 = C3 stimulus class consisted of a school related picture (A3), a frowning face with the word "bad" (B3), and an arbitrary sym-bol (C3). (See figure 1 for pictures of stimuli used).
Instructions for this task were read to each child as they began the procedure. "Hello, thank you for coming and playing this computer game. The game goes like this; you will be shown one picture at the top of the screen and three different pictures at the bottom. Your job is to choose one of the pictures at the bottom of the screen. During the beginning of the game you won't know which pictures to pick, but the computer will tell you if you are right or wrong. Later in the game, the computer will stop telling you whether you are right or wrong and you will just have to pick the answer. Do the best that you can."
The MTS task occurred in seven different phases, each phase teaching or testing a different property of the stimulus class. The stimuli were presented in blocks, so that each of the three comparison stimuli was presented four times, in pseudo-random order, until criterion of 11 or more correct out of 12 was met. The first phase of training consisted of computer training the child to match the A1, A2, and A3 stimuli to the B1, B2, and B3 stimuli. Each time the child correctly matched the stimuli (A1 to B1) the correct response was reinforced. The computer "cheered," a smiley face appeared and the examiner gave the child a small candy. At first the child did not know which to pick but after making selections and receiving reinforcement for correct choices he/she was able to learn which stimuli are paired with each other. The second phase tested for the symmetry relations of the relationships taught in phase one. In other words, the B stimuli were used as the samples and the A stimuli were the comparisons from which to choose. The third phase of training was much like the first, only training to match A1, A2, and A3 stimuli to C1, C2, and C3 stimuli rather than the B stimuli Again, as in the first phase of training, each time the child made the correct selection he/she was reinforced. The fourth phase of training tested for the symmetry relation of the relationship taught in phase three (i.e., C to A). The fifth phase of training included a mixture of the relationships taught in the first and third phases, and reinforcement was given for each correct response. The sixth phase tested for a mixture of symmetry relations to the relationships taught in the first and third phases, but no reinforcement was given in this phase. In each of the training phases the child was required to make correct selection of the stimuli 11 out of 12 times (91%) before moving on to the next phase. The seventh and final phase was a test phase. The property of transitivity was tested. This phase was a mixed phase where the B1, B2, or B3 stimuli were presented and the child was given the choice of the C1, C2, and C3 stimuli, or vice-versa. Each of the B and C stimuli was presented two times. As this final phase is a testing phase, none of the trials or selections was reinforced, and there were no completion criteria. There were a total of 12 trials in this final phase of the task.
The computer program collected information on three variables associated with the MTS procedure. The variables were (1) number of trials required to meet criterion in the stage during each of the phases in which children were directly trained to respond to each item, (2) latencies required to respond to each item; and (3) percent correct in each phase of the MTS procedure were examined. For each phase, the total number correct was divided by the total time spent to create a rate of learning variable.
Procedure. Each child was given an informed consent form to take home, and teachers were asked to send a follow-up reminder home so that children would return the forms. When children returned informed consent forms, a packet of measures containing the demographics questionnaire, SRAS-R, BASC-2 (parent version), and the SABQ (parent version), was sent home for parents to complete. Notes were also sent home reminding parents to complete the packet and to have the child return it to the teacher. Of the 46 children who participated in the study, 30 parents completed and returned the packet of measures. Along with the parent forms, each teacher who completed an informed consent form was asked to complete the teacher version of the SABQ.
Data was collected individually with each child. To reduce the experimental variability all data was collected by the same experimenter (first author). Written instructions were read to each child before the procedure began. The experimenter assisted the child in filling out the child version of the SABQ questionnaire by asking the child questions and recording the appropriate responses. The experimenter then showed the child each of the pictures that would be used in the MTS procedure and asked the child to name each picture. The MTS procedure was then explained to the child by the experimenter and the task was started. When the child answered correctly the experimenter said, "That's right the _____ does go with the _____," and then gave the child a small piece of candy. When the child responded incorrectly the examiner stated "The ______ does not go with the _____," and no reinforcement was given. The MTS task lasted 30 to 45 minutes, and the questionnaires administered by the experimenter took between 5 to 10 minutes. The total time required for participation was not more than 1-hour.
Results

Preliminary Analyses
Demographic variables were examined to determine their impact on learning tasks and academic performance. The variables of whether or not a child had both parents in the home, household income, and whether or not the child achieved developmental milestones at typical ages were correlated with academic performance of children. Whether or not children were able to achieve developmental milestones at typical ages was also correlated with total rate of learning (see Table 2 ). Therefore, these variables were statistically corrected for in all further analyses. Means and standard deviation were also examined for each scale used in the study. Each variable of interest was examined to determine if distributions were normal. The questionnaire was then analyzed to determine its reliability, validity, and presence of outliers. Forty-six participants participated in the study and all 46 children completed the child self-report version. Forty-three teachers completed the teacher version, and 30 of the children's parents completed the parent version of the measure. Due to the extremely low internal reliability of the parent version it was not used to test any hypotheses.
Bivariate correlation analyses were conducted between the teacher and child versions of the SABQ and all other self-report measures included in the study. The teacher version of the SABQ and the teacher behavioral questions were significantly correlated with internalizing BASC-2 scores, BASC-2 behavioral symptoms index scores, and scores of the SRAS-R for avoiding and escape (see Table 3 ). The teacher and child versions of the SABQ and teacher behavioral questions were also all correlated with each other. When examining the skewness and kurtosis of the versions used for hypothesis testing, a moderate positive skewness was detected and a square root transformation was completed in order to make the distribution approximate normality. Skewness and kurtosis were examined again after the transformation and using a conservative alpha level (p < .01) no outliers were detected (Tabachnick and Fidell, 1996) .
When testing hypotheses that examine performance with respect to equivalence classes, composite variables were created from the data collected from the matching-to-sample task. Rate of learning was calculated by dividing the number of correct responses by the total time to reach criterion. This variable was created for each of the stimulus classes, for all phases of testing and training. Children in the current study had significant difficulty learning the task sufficiently so that they could accurately complete the testing or transitivity phase of the MTS task.
Hypothesis 1
The first hypothesis, children's attitudes toward school would predict academic performance and behavior, was tested using a simple linear regression. The regression was calculated to predict the child's academic performance based on their attitudes about school. The regression revealed that better attitudes toward school as reported by both the child and the teacher predicted better academic performance. Teacher's perceptions of children's attitudes toward school and behaviors accounted for a significant proportion of the variance in academic performance (F(1,41) = 27.70, p < .05, R 2 = .403). Children's report of attitudes about school also accounted for a significant proportion of the variance of academic performance (F(1,41) = 4.60, p < .05, R 2 = .101). See Table 5 for a summary of the variances accounted for by each predictor.
The impact of child's attitudes toward school on their academic performance was further analyzed utilizing household income, developmental milestones, and parents living in the home as covariates. As was stated earlier these variables were also shown to correlate significantly with academic performance. When teacher's perceptions of children's attitudes were examined with the aforementioned covariates as predictors, the regression model (Model 1) accounted for a significant proportion of the variance in academic performance (F(1,25) = 8.450, p < .05, R 2 = .617). When each variable was examined to determine it's individual impact on academic performance, teacher report of child attitudes continued to account for a sig-nificant portion of the variance of academic performance (p < .05).
Child's self-report of attitudes toward school were then examined with the same covariates as mentioned previously as predictors of academic performance. As before, the regression model (Model 2) continued to account for a significant proportion of the variance in academic performance (F(1,46) = 3.2, p < .05, R 2 = .379). Each of the variables was then examined to determine the specific impact on academic performance. Children's self-report of attitudes toward school did not account for a significant proportion of the variance when analyzed in conjunction with the covariates. See Table 6 for a summary of the two regression models. 
Hypothesis 2
The second hypothesis stated that a child's attitudes about school (as measured by the SABQ) would mediate the relationship between their ability to learn (as measured by the overall latency and number of correct responses on the MTS in the final testing/transitivity phase) and academic performance as measured by teacher report such that a child with positive attitudes toward school would demonstrate a better academic performance when ability is equal. As per Baron and Kenny's (1986) suggested approach to test for mediation effects, the first analysis conducted was a linear regression predicting a child's academic performance based on his/her rate of learning. Results indicated that a child's rate of learning did not predict his/her academic performance (R 2 = .019, F (1,36) = .682, p > .05). A child's academic performance was not significantly predicted by their rate of learning and therefore violated the first condition necessary to establish a mediation effect (Baron & Kenny, 1986) .
However, when further analysis was conducted (linear regression predicting child attitudes from rate of learning) it was discovered that the rate of learning predicted a child's attitudes toward school as reported by the teacher (R 2 = .209, F (1, 36) = 9.54, p < .05). However the rate of learning did not signifycantly predict the child self-report of attitudes toward school (AdjR 2 = .014, F (1, 39) = 1.588, p = .215). A third linear regression was conducted utilizing only SABQ-T scores to predict academic performance. Results indicated that a child's attitudes, as reported by the teacher, contributed significantly to the variance in academic performance (F (1,41) = 27.70, p < .05, R 2 = .403). Correlations between all variables used in the analyses can be found in Table 4 .
Discussion
The purpose of this study was to examine the factors that affect learning and academic performance in early school-aged children, specifically, looking at children's attitudes toward school, demographic variables, and behavior. The results of hypothesis testing, clinical implications, limitations of the current study and future directions of this area of research will be discussed. 
Conclusion
Ability, Attitudes, and Academic Performance. It was hypothesized that a child's attitudes about school would mediate the relationship between their learning ability and academic performance, such that positive attitudes toward school would result in better academic performance. The outcomes did not support the meditational hypothesis, however results indicated that a child's learning ability was predictive of his/her attitudes toward school (as reported by the teacher), but not his/her performance. This predictive pathway was supported by previous research that demonstrates a child's learning history can have an impact and direct correlation with their academic performance (Hauser-Cram, Durand, & Warfield, 2007) . A child who demonstrated an increased learning ability also demonstrated more positive attitudes toward school (as attitudes were reported by the teacher). These results however, did not indicate that a child's learning ability was predictive of their academic performance. Previous literature stated that children who learn more quickly and with greater ease also do better academically (Carroll, 1985) .
Children in the current study had significant difficulty learning the task sufficiently so that they could accurately complete the testing or transitivity phase of the task. In previous literature children received training in equivalence relations over a period of days and numerous sessions, while in the current study only one training session was completed. If children had been trained sufficiently so that a higher percentage were able to make the transitive connections of the equivalence relations, there would have likely been some difference in academic performance for children who had a lower rate of learning. There was also little variability in children's academic performance as reported by the teachers. The results of the current study suggest that a child's attitudes about school do not mediate the relationship between learning ability and academic performance. However, further research with additional training sessions could yield differential results. The more pronounced learning differences potentially demonstrated by further training would provide better information for the analysis of impact on academic performance and attitudes.
Academic Performance and School Behavior. It was hypothesized that children's attitudes about school would predict academic performance and behavior. Results supported the hypothesis and indicated that children's attitudes toward school, as measured by the SABQ, predicted their academic performance, in that children with more positive attitudes toward school performed better academically. This finding was consistent with previous research, which demonstrated that children's attitudes toward school positively correlated with academic performance (Ak & Sayil, 2006; Elliott et al., 1999; HauserCram et al., 2007; Marjoribanks, 1992; Price, 2000) . HauserCram et al. 2007 conducted a study with children in kindergarten and first grade which revealed that beginning school with a positive attitude about school will place children at an advantage over children who enter school with negative attitudes.
Children who have positive feeling toward school will likely have a greater motivation to learn and to succeed. On the other hand, children who have negative attitudes toward school may be singled out or ignored by teachers and, therefore, further lose interest in school (Hauser-Cram et al., 2007) . A child's attitudes can have a significant impact on the learning process (Price, 2000) . A child's negative attitudes toward school may be the result of a variety of events. Previous failure can lead to negative attitudes about school and academics, which may lead to less motivation and perpetuate the academic failure in the future (Demirbas & Yagbasan, 2006) .
General Implications. The current study has several implications for educators working with young children and for parents of young children during early school years. A child's experiences in early school years will shape his/her attitudes about school and subsequently be a significant influence on future academic performance. The way that children feel about school will affect their motivation and willingness to work toward attaining good grades and positive academic outcomes. If children's negative attitudes about school and the source of those attitudes are ascertained early educators and parents can address those causes of negative attitudes and attitudes. Children may be able to change their outlook on school and increase their probability of positive academic outcomes.
Children who have difficulty learning and who learn at a slower rate display poorer attitudes about school, additionally those children who have poorer attitudes about school also demonstrate worse academic performance. On the other hand, there is no significant direct prediction of academic performance based on learning ability. While it cannot be said that learning ability directly predicts academic performance, by influencing a child's attitudes about school may indirectly influence academic performance. While many believe that inherent learning ability (or intelligence) is an innate and immutable biological factor, others believe that it can be influenced and changed depending upon the child's context (Ak & Sayil, 2006; Carroll, 1985; Stevenson, 1972) . If an early measure of learning ability or learning ability were to be devised, using a type of MTS, parents and teachers may be able to target and remediate learning deficiencies that could be contributing to children's poor attitudes about school. If learning ability can be increased and learning deficiencies remediated, attitude toward school may become more positive; and, again, academic outcomes would likely increase. Children's ability to associate school with positive stimuli or with negative stimuli does not seem to be affected by their attitudes about school or by their academic performance. This data suggests that young children's attitudes toward school may be easily influenced or changed if they have had previously negative attitudes about school.
Limitations. The current study offered valid findings that may have a significant impact and considerable implications for future childhood education. However there were numerous limitations of this project. First, the children who participated in the study were very young and many of them, in pre-kindergarten and kindergarten class, were in their first year of school. As stated earlier, Zill and West (2001) found that children who are just starting school have mostly positive attitudes toward school. This resulted in little variability in student reports of their attitudes. Research has also shown that young children typically show a "yes-bias," often answering "yes" to questions that are phrased in a yes-no choice manner (Moriguchi, Okanda, & Itakura, 2008) . The measure that was used to determine child attitudes was constructed in a yes-no format, with most of the questions being positively worded.
Teacher and child reports of child attitudes had acceptable internal consistency reliability; however, parental reports showed extremely low internal consistency reliability. Perhaps this can be explained by the fact that most student attitudinal measures are based on a single component, and may not accurately predict the construct (Subramaniam & Silverman, 2007) . Historically parents have proven to be poor reporters of their children's behavior and attitudes. It should also be noted that a teacher's previous feelings about a student may have biased their ratings of the child's attitudes and behavior, as well a reports of academic performance. Future studies should observe children and code their behavior, and obtain school records or administer specific academic measures in order to reduce this bias.
Further limitations of the SABQ as a measure of school attitudes exist. A review of literature revealed that there was no current validated measure of school attitudes for young children. The SABQ demonstrated reliability and validity problems, particularly with different versions of the measure. Further validation of the SABQ with child, parent, and teacher populations would be beneficial. Additionally, teacher's reports on the current SABQ could have been problematic based on a teacher's previous experience with the child and current biases that they held toward each individual child.
The MTS procedure was conducted on a laptop computer. Most previous studies that utilized MTS with young children were conducted using cards. Children initially had considerable difficulty with the MTS procedure on the computer. There may have been variables associated with technology and completing the MTS task on a computer that influenced the child's measured learning ability. A computer that used a touch screen allowing children to physically touch and identify the stimuli would likely avoid the limitations present due to the computer. Additionally, the amount of time per session that the children were required to participate may have resulted in some fatigue and caused increased difficulties with the MTS task. Children have demonstrated some previous difficulty recognizing faces in prior MTS tasks (Mondloch & Thomson, 2008) . Children may have had the same type of difficulty in recognizing differences in the stimuli that were used in this study. When examining variables related to school, the stimuli that were used to represent school may not have been relevant to school for some children. Additionally, no studies to date were found that established a baseline criteria for stimulus class acquisition. Future studies should allow children to choose the stimuli that represent school or the phenomena being studied as well as seek to establish baseline acquisition criteria.
The sample size for the current study was small and data was gathered from participants at four different schools: two public schools with 14 and 22 participants at each school and two private schools, with 8 and 2 participants. In addition there was a somewhat large age range (4-7 years-old), which may have resulted in differential performances in the cognitive task. The small number of participants in each group in the study also limited the power, of some of the statistical analyses used, to detect an effect. Results may not be generalizable to the population based on the small samples gathered from individual schools and the extremely small samples from private schools. Particularly given the potential that children who attend public vs. private schools may be different. However, it may have been difficult to detect this difference given the small sample size.
Children who experienced some developmental delays displayed correlations with child attitudes, learning ability, and academic achievement. Again there was a very small number (n = 4) of parents who reported some developmental "problems" in their children. Further investigation into learning disabilities and developmental delays with larger populations of children with these problems, may yield more information as to their true effects on learning ability and school attitudes.
Future Directions. As with most psychological research, reproduction of the current study should be undertaken with a larger and more diverse population to increase the external validity and generalizability of findings. Research could be conducted with older children to determine if the phenomena found in young children are the same with older children. Older children would also likely display greater variability in their attitudes about school. Longitudinal research in this area would be especially beneficial in that researchers could follow children, examine how attitudes toward school develop and change, and the effects that has on children's educational outcomes and learning ability in school. When conducting further research on more diverse populations, researchers should take nested models into consideration, in that students with teachers who are in different schools, in different districts, in different states, may perform differently and that students in the same group may share some variance. Researchers should obtain as wide a variety of samples from schools, teachers, districts and states to obtain the most generalizable results possible. Additionally, recruiting more children to participate, as well as more children who have been diagnosed with learning disorders would provide additional useful information as to the effect of learning difficulties on attitudes toward school and academic outcomes.
Lastly, the current study suggests future directions for intervention in the early education of students. Children who have poor attitudes toward school early may have difficulties academically. If poor attitudes could be identified early, teacher and parents could then intervene and seek the reason for the negative attitudes about school. If parents and teachers could find the reasons behind children's poor attitudes about school, these issues could then be addressed, and this would likely decrease the probability of poor outcomes. 
